Optogenetic electrophysiology: a new approach to combine cellular and systems physiology.
Abstract Optogenetics is the latest new subdiscipline in brain sciences that merges optical imaging, protein engineering and genetic dissection of neuronal circuits to optically monitor and control brain activity with high spatial and temporal precision. In this review, the conceptual framework that fueled the development of this methodology is first introduced and the central tools utilized in monitoring and controlling of neuronal circuit elements using light are described. How this innovative approach fosters our understanding of both physiological and pathophysiological properties of brain networks is then discussed. Finally, the potential clinical application of optogenetic approaches is outlined.